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Abstract: This study examines two classroom teachers’ of students with visual impairments
perceptions of middle school students with visual impairments learning of seasonal change
and the teaching methods used in their classrooms. These perceptions were compared to data
that documented student learning of the science content of seasonal change. The first teacher
taught seasonal change concepts to middle school students with visual impairments using
traditional instruction methodologies. The second teacher taught the same concepts using
inquiry-based methodologies. Both classroom teachers were interviewed in order to probe
their thinking about their classroom practices and the strategies they used. Upon completion
of the inquiry-based lessons, the inquiry-based teacher stated that she will continue to utilize
these lessons in the future and will not change any lessons. The traditional group teacher stated
he would not make any changes but would add only a few units before teaching seasons. Both
felt that students learned the reasons for seasons. Data showed that students in the traditional
group were not as successful as their peers in the inquiry-based group.
“To understand teaching from teachers’ perspectives we have to understand the beliefs
with which they define their work” (Nespor,
1987, p. 323). Therefore, teacher beliefs
must be examined in order to understand the
pedagogical practices as well as beliefs about
student learning.

knowledge of the individual and are believed
by the individual because they are present.
Beliefs have a strong effect on teachers (Pajaras, 1992). Teachers often teach materials
and courses that reflect the values the teacher
holds concerning the content area (Nespor,
1987). These values in turn reflect the energy
expended on an activity as well as the manner
in which the teacher will expend his or her
energy in the classroom.

Teacher Beliefs
Pajaras (1992) reported that teacher beliefs
are personal and unaffected by persuasion.
The beliefs can be formed through chance encounters, an intense experience, and a series
of events. Beliefs include ideas about oneself
and about what others are like. Presumptions
are entities that exist beyond the control or

Beliefs do not require group consensus (Pajaras, 1992). The teacher does not need to have
validity or appropriateness associated with
beliefs held. Beliefs do not require internal
consistency either. The inconsistent nature of
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the internal belief system reflects the disputable and inflexible nature of the beliefs.
Beliefs of teachers ultimately affect their
views of education. According to Levitt
(2001, p. 2), “Educational beliefs include beliefs about students and the learning process,
about teachers and teaching, about the nature
of knowledge, about the roles of schools in
society, and about the curriculum.” Teachers
hold beliefs about their own work and subject matter they teach. Research has shown
that science content educators’ beliefs affect
the way in which the science curriculum is
taught (Levitt, 2001; Roehrig & Kurse, 2005;
Tobin & Gallagher, 1987; Tsai, 2002). Specifically, the beliefs a science content educator holds about the nature of science and the
teaching and learning of science will determine, to a great extent, the type of science
education a child receives. Teachers’ beliefs
affect how they teach the science content.
Beliefs determine if a teacher uses more traditional instruction with a heavy emphasis on
rote memorization and textbook reading or
more inquiry based learning approaches with
hands-on experiences for the students (Levitt,
2001; Roehrig & Kruse, 2005; Tsai, 2002).
Likewise, the beliefs held by teachers of students with visual impairments have an impact
on the way in which they view their students
and how they provide their students with access to the science curriculum. These beliefs
also influence the amount of time and energy
expended on lessons and different types of
concepts as well as how student learning is
assessed. Because teachers’ beliefs are so influential on how they teach and assess learning, teachers’ of students with visual impairments beliefs about pedagogy and student

learning will be examined in this study.
Inquiry-Based Education
Inquiry-based education in science allows
students to engage in scientific activities
much like the work of a scientist. Students
utilize thinking processes similar to how a
scientist would begin to examine the natural
world. The National Research Council defines inquiry as:
…diverse ways in which scientists study
the natural world and propose explanations based on the evidence…It refers to
the activities of students in which they
develop knowledge and understanding of
scientific ideas, as well as an understanding of how scientists study the natural
world (NRC, 1996, p.2).
Inquiry education refers to not only science
content, but also a way in which to learn and
understand science.
Understandings of science inquiry represent how and why scientific knowledge
changes in response to new evidence, logical analysis and modified explanations
debated within a community of scientists
(NRC, 2000, p. 21).
Results from research that focused on inquiry-based instruction indicate that this type of
instruction can be beneficial to students with
disabilities (Lynch et al., 2007; Mastropieri,
2005). Inquiry-based instruction techniques
can facilitate the efforts of regular education
teachers as well as specialists in making appropriate modifications based upon the needs
of the student. Fewer behavior problems tend
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to result from the use of this teaching process
(Matropieri, 2005).
Wild, Paul, & Kurz (2008), reported that science teachers utilized inquiry-based methodologies in 61.11% of the classrooms which
contained visually impaired students. Inquiry-based methodologies are beneficial and
effective to students with visual impairments
in the science classroom (Wild & Trundle,
2010a; 2010b; Wild, Hilson, & Hobson,
2012). Since inquiry-based methods have
been found to be beneficial to students with
disabilities and teacher beliefs regarding pedagogy have been shown to be influential in curriculum strategies, the current study will, in
part, examine teacher beliefs of teaching students with visual impairments in an inquirybased classroom and traditional classroom.
Purpose
This study examines 2 classroom teachers’ of
students with visual impairments perceptions
of student learning and the teaching methods
used in their classrooms. These perceptions
were compared to data that documented student learning of the science content related to
the cause for seasons. The first teacher taught
seasonal change concepts to middle school
students with visual impairments using traditional instruction. The second teacher taught
the same concepts to middle school students
with visual impairments using inquiry-based
strategies. The following question guided
this research: How do middle school teachers’ of students with visual impairments
perceptions of the learning by students with
visual impairments compare to their documented learning of the causes of seasons?
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Participants
The traditional teacher was a science educator at a state school for the blind. He taught
a class of 4 students; 3 students had parental
permission and agreed to participate in interviews related to this study. Of those students, two were male and one was a female
ranging in ages from 13-15 years old. One
student utilized braille as a reading medium,
one used large print and the third student read
regular print. All were independent travelers,
and, of those students, only one used a cane.
The educator was certified to teach science
in the state where the school was located, but
was not a certified teacher of students with
visual impairments. The teacher was pursuing a licensure to become a certified teacher
of students with visual impairments.
The inquiry-based teacher was a science educator at a state school for the blind. She taught
7 students however four students had parental
consent and agreed to be interviewed for this
study. Of those students, two were female and
two were male raging in age from 13-15 years
old. Three of the students utilized braille as a
reading medium while the fourth student used
large print. All were independent travelers; 3
of the students used a cane. The teacher was
certified to teach science in the state where the
school was located. However, she was not a
certified educator of students with visual impairments but was also persuing her licensure
to become certified in this area. Thus, the
teachers were equivalent in their professional
certification and training.
Methodology
Both classroom teachers were interviewed
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in order to probe their thinking about their
classroom practices and the strategies they
used to teach about seasonal change. Two interviews were conducted: one pre-instruction
and one post-instruction. General questions
were asked of the classroom teachers such
as: How do you present seasonal change to
your students?; What methodologies do you
utilize?; What can I expect to see in your
classroom as students begin this unit? In order to determine how comfortable the inquiry-based classroom teacher was in utilizing
this methodology, a series of questions were
asked such as: How do the inquiry-based
methodologies compare with what you have
done in the past?; How comfortable are you
with inquiry-based methodologies?; Would
you use the inquiry-based methodology in
the future?
After the initial interview, the teachers taught
a unit to their middle school students with visual impairments regarding seasonal change.
The traditional teacher used traditional methods of teaching students a unit about seasonal
change. This teacher relied heavily on textbooks, diagrams, and lecture in order to teach
seasonal change concepts.
The inquiry-based teacher used methods
in the classroom that reflect inquiry-based
learning such as using tactile images of
planetary orbit, interpreting graphs to understand changes on Earth at different points
in a calendar year, interpretation of day and
night data to understand the differences in
the amount of sunlight at various places on
Earth at different points in a calendar year,
student use of a heat lamp and globe to learn
about changes in temperature and light, and
conducting surveys of adult and student un-

derstanding of seasonal change. Most lesson
plans were adapted by the researcher for the
teacher from The Real Reasons for Seasons:
Sun-Earth Connections (Gould, Willard, &
Pompea, 2004); an inquiry-based curriculum.
All lessons taught by both teachers were observed by a participant observer to insure the
fidelity of the implementation, and field notes
were taken.
Following the instruction on seasonal change,
a post-instruction interview was conducted
with each teacher. This allowed the teachers to
reflect on the curriculum taught as well as on
student learning. General questions were asked
such as: Overall, how do you feel the lessons
were received by the students?; Overall, do you
feel your students learned the topic presented?;
Are there any lessons that were not beneficial to
the students in your opinion?; Which lessons
do you feel were most beneficial?; How do
the treatment methodologies compare with
what you have done in the past?; What would
you change when you teach this topic again
in the future? The interview was transcribed
and the results analyzed.
Individual interviews were also conducted
with the students in each classroom, pre and
post instruction, to determine student learning
during the unit. Teachers’ responses to postinterview questions were compared to student
learning. Areas of consistency and discrepancy between teachers’ post interview responses
and actual student learning were noted.
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Results
Results: Teacher Perceptions of Instruction
Traditional Curriculum Teacher: Interview.
The traditional teacher began by explaining
to the researcher his definition of teaching.
He explained to the researcher what to expect
in his classroom during the teaching about
seasonal change. An excerpt from the interview is presented below.
Researcher: How do you present seasonal
change to your students?
Teacher: Probably in a rather traditional
manner. We go through why the Earth
has seasonal changes. We look at, we use
models. I have a model of the Earth, the
moon, and the sun, that uh…they can actually see or feel what the planet Earth
is doing in relation to the moon and sun,
and how the Earth tilts on its axis as it
goes through its annual, uh… movement
around the sun, how it spins on its axis as
well to create days. (Teacher nods and
stops talking)
Researcher: O.K. And you talked a little
bit about your methodology that you used
with models. Do you use any other methodologies in your curriculum?
Teacher: The model that I have, which I
don’t have in my room at the moment,
is probably my biggest tool that I use.
Sometimes I have the kids hold their…
their fists as if the fist was the Earth and/
or the Sun so that they can feel by using
their hands as to how the Earth moves
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around the Sun and then I do the same
thing with the moon and its movement
around the Earth.
Researcher: Will you use a textbook, or
any handouts, or…
Teacher: Oh yes. And of course I use the
textbooks and the uh…the class that we
are working with here has very good…
uh, diagrams created in the Braille textbook as well, so that the students can read
those Braille diagrams as well as the students who are visual.
Traditional Teacher: Observation.
The traditional teacher’s account of what was
to happen during the instruction was accurate.
The teacher relied heavily on textbooks during instruction. He read passages to his students about the causes for seasons. Students
answered the questions provided in the textbook, and they looked up definitions to key
terms in their texts. The traditional teacher
used two 3-D models in the class; one of the
Earth in orbit with the Sun while the moon
orbited the Earth and a globe. Students were
able to tactually explore each model while
the teacher described that the Earth orbited
the Sun at an angle.
What was not described by the teacher was
the apparent lack of motivation of his students. The traditional students did not appear
to fully participate in the instruction. Many of
the students had their heads down and were
reminded by the teacher to stay awake in their
class. Students were very quiet and reluctant
to answer class questions; often mumbling
answers. When completing the textbook
assignments, students needed reminding of
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what page to look at or what specific questions to answer.
While the account of instruction by the traditional teacher was accurate, he did not describe how students would be reacting to his
instructional techniques.
The interview data were consistent with the
observational data.
Inquiry-Based Teacher Pre-Interview
The inquiry-based teacher began her interview describing how she would normally teach
seasonal change in her classroom followed by
her expectation of the new inquiry-based curriculum she was about to use. She also discussed
her comfort levels with using an inquiry-based
curriculum. A portion of her interview with the
researcher is presented below.
Researcher: How do you usually present
seasonal change to your students?
Teacher: Typically by using globes and a
light source, generally.
Researcher: Do you rely on a textbook?
Teacher: Uh, yes, I also use a textbook.
There is, one of the chapters in my junior high textbook goes over seasonal
changes, eclipses, the Moon, Sun, Earth
relationship. So I typically use that in addition to some tactile materials and I also
have some tactile diagrams that I use.
Researcher: What are some of your expectations [as you begin the inquirybased unit]?

Teacher: Well, I think probably my biggest expectation is that, uhm…the kids,
some of the kids are going to struggle
with the material, the grade level of the
material is such that I think it is a little
more advanced than some of my students
are, even though I know it is geared toward
middle school students. I have to heavily
modify things and so that is probably one
of the things I am going to have to do with
this curriculum. Also it is fairly comprehensive and that looked like it was going
to be an issue to me where it looked like I
was going to take more time than it would
probably typically take in a normal classroom situation in a public school setting.
Researcher: How do the inquiry-based
methodologies compare with what you
have done in the past?
Teacher: Um...I have used some of this,
uh, typically I have used stuff from, some
of the stuff from the GEMS series in the
past, so I know that is where you got a
good chunk of this curriculum. So…
typically I mix that in and I have over the
course of the last number of years.
Researcher: O.K. How comfortable are
you with inquiry-based methodologies?
Teacher: I am fine with that.
Observations of Inquiry-Based Teacher
The inquiry-based teacher’s interview indicated
that she would typically teach using many of the
same methodologies as the traditional teacher
in her classroom when teaching seasons to her
students: models, textbooks, and tactile diagrams. Observations of this traditional teaching
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methodology were not made in her classroom.
However, for this study, she used an inquirybased approach with her students. The teacher
seemed very comfortable with this teaching
methodology as she stated in her interview.
She stated that she had some fear that her students may struggle with the material and lessons that were developed by the researcher
for her students. However, the teacher never
let the students know these fears. Each day
the inquiry-based teacher would meet with
the researcher prior to the beginning of class
in order to fully understand all lesson plans
and to ensure all materials were available
for each lesson. She taught all lessons as
they were prepared by the researcher. The
teacher praised her students for their participation and encouraged them to try to answer
all questions she asked as she walked around
the room. Students were provided assistance
as needed and asked guiding questions until
they were able to complete the task in each
lesson. As an observer in the classroom, the
researcher did not know the teacher was concerned that her students would struggle.
The inquiry-based teacher stated that she was
also concerned about the time the lessons
would take to teach in her classrooms. Again,
this was never shown in her classroom. Students were never rushed through lessons and
if time ran out during a particular instructional
period, the lesson was picked up the very next
day. She even built in extra time in her teaching schedule to accommodate time that may
be needed in addition to the scheduled time
with the researcher.
The techniques used in the classroom of the
inquiry-based teacher did reflect inquirybased methodologies. Lesson plans required
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students to infer and hypothesize the causes
of the seasons by interpreting day and night
data as well as temperature data. Students
were also required to participate in a controlled investigation of the Earth’s location
in the solar system as well as the Earth’s orbit around the sun. At the end of the lessons
students explained and communicated the scientific reasons for the causes of seasons. All
skills exhibited in the lesson plans made for
an inquiry-based curriculum as described by
Carin, Bass, and Contant (2005). Fears of student comprehension of topics and materials as
well as time were not evident in her teaching.
What was evident was her ease in teaching
seasons using inquiry-based methodologies.
Results: Post-Instruction Teacher Interview
Post-instruction interview questions allowed
the teachers to reflect on the curriculum
taught as well as student learning.
Traditional Teacher.
The traditional group teacher’s post-instruction interview was very brief. He did not elaborate on many of his answers even though he
was given the opportunity through follow-up
and probing questions. He indicated in his
interview that he felt that the students had
learned a lot about seasons from his instruction. He felt that most of them knew the scientific reasons for seasons and had learned it
quite well. The teacher felt that all of his lessons were beneficial to his students. He stated
that he might do a little preliminary study of
the Earth, oceans, and plate tectonics before
teaching about seasons next time. Excerpts
from interview transcript follow:
Researcher: Overall how do you feel that
the lessons were received by your students?
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Teacher: Very well, and I think they
learned a lot about the seasons. Most of
them knew the rudiments.
Researcher: Good, and our next question was overall do you feel your students
learned this topic you presented?
Teacher: I believe they learned it quite
well.
Researcher: And, are there any lessons
that were not beneficial in your opinion?
Teacher: No.
Researcher: Which lessons do you feel
were most beneficial?
Teacher: (Pause)…I think all were about
equal in there effectiveness to further the
kids’ understandings about seasons.
Researcher: And what would change
when you teach this topic in the future if
anything?
Teacher: I might do a little preliminary
study of uh…the Earth, the oceans, and
the tectonic plate movements before we
got into seasons.
Traditional Teacher’s Perceptions vs. Documented Student Learning
The traditional teachers’ perception of his
students’ learning was not reflective of the
actual learning of his students. The traditional group teacher indicated that he believed his
students had learned the material. However,
all of the students in the traditional group still
had alternative ideas about causes for seasons
after instruction (Wild & Trundle, 2010b).

Inquiry-Based Teacher
The post-instruction interview of the inquirybased group teacher indicated that she felt
that the students had learned a lot from the
interview. She indicated that the students
enjoyed the lessons and were active participants in each component of the unit. Her fear
about time needed for the unit had changed.
She indicated that the time frame worked for
her classroom schedule. Fears about the lessons being too difficult also changed. She
indicated that the modifications made the
curriculum accessible to her students. Some
reservations were expressed regarding student learning. The teacher felt there might
still be some confusion about concepts, but
stated that she could see growth in her students. She expressed to the researcher that
she would not change anything when this
topic was taught in the future. As a follow-up
to a question about teaching in the future, she
indicated that she had conducted a research
project of her own and had taught the exact
same unit to her 8th grade students. She
stated that the students learned a lot from the
unit and showed tremendous growth. The
8th grade class was able to identify all of the
causes of seasons by the end of the unit. In
addition, this teacher also taught the lesson
regarding orbits with her high school class
that was learning about orbits of the planets
in our solar system. Again, she saw similar
results. Portions of the transcript from her interview are presented below.
Post-Instruction Interview: Inquiry-Based
Teacher
Researcher: Overall how do you feel the
lessons were received by the students?
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Teacher: I think they really enjoyed them.
I think they participated, you got full
participation from most of the kids and I
think that they…it brought concrete examples to some abstract concepts, so I
think that was good for them…and I think
they seemed to really enjoy them so…
Researcher: Do you feel your students
learned the topic?
Teacher: I think for the most part. I think
there is still a little confusion there, but for
the most part I think that when you look at
the results of the survey compared to the
beginning there was definite growth.
Researcher: Do you feel there were any
lessons that were not beneficial?
Teacher: No, I don’t think there were any
that were not beneficial with the modifications we made, they were all very…we
were able to get through the material in a
time frame that made sense and I thought
that all of the lessons hit the major points
that you needed to hit so…
Inquiry-Based Teacher’s Perceptions vs.
Documented Student Learning
The inquiry-based teacher’s perception of student learning reflected the actual student learning. Students were able to discuss and demonstrate a scientific understanding of seasons.
According to the data, the student participants
did not perceive confusion regarding concepts
related to reasons for seasons; however, not all
students in her class were participants in this
study (Wild & Trundle, 2010b). Therefore, it
is not known if confusion existed for these students who were not interviewed.
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Summary of Teacher
Perceptions
The traditional group teacher accurately described the instructional techniques that he
would use in the classroom; use of textbooks,
3-D models, and lectures. These techniques
were observed by the researcher. However,
the researcher also observed an apparent lack
of student motivation in the classroom that the
traditional teacher did not comment on in his
pre-instruction or post-instruction interview.
In the post-instruction interview, the traditional teacher commented on his perceptions
of student learning. His perceptions of his
students’ learning were not reflective of the
actual learning of his students. The traditional group teacher indicated that he believed his
students had learned the material. However,
all of the students in the traditional group still
had alternative ideas about causes for seasons
after instruction (Wild & Trundle, 2010b).
The inquiry-based teacher described her
teaching techniques used in her classroom in
the past as well as her fears with new curriculum. Her traditional techniques of teaching were never observed by the researcher.
The fears she spoke of were never apparent
in her classroom during the current study.
Her teaching was fluid and allowed students
ample time to explore the materials used in
her teaching.
In the post-instruction interview of the inquiry-based teacher, she talked about her perceptions of student learning which reflected the
actual student learning. Students were able to
discuss and demonstrate a scientific understanding of seasons (Wild & Trundle, 2010b).
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Discussion and Conclusion
Both teachers’ perceptions reflect the literature regarding teacher perceptions. Pajaras
(1992) reported that teacher beliefs are personal
and unaffected by persuasion. The beliefs can
be formed through chance encounters, an intense experience, and a series of events. Beliefs include ideas about the person and about
what others are like. Presumptions are entities
that exist beyond the control or conceptual understanding of the individual and are believed
by the individual because they are present. Students in the traditional classroom were interacting with the materials and answering the questions of the teacher; therefore, the teacher appeared to have presumed that the students had
learned the concepts due to the series of events
present in his classroom as described by Pajaras
(1992). Similarly, the inquiry-based classroom
teacher appeared to have made the same presumptions due to the series of events present
in her classroom during instruction.
Upon completion of the inquiry-based lessons, the inquiry-based teacher stated that she
will continue to utilize these lessons in the
future and will not change any lessons. The
traditional group teacher stated he would not
make any changes but would add only a few
units before teaching seasons. Both felt that
students learned the reasons for seasons. Data
showed that students in the traditional group
were not as successful as their peers in the
inquiry-based group (Wild & Trundle, 2010b).
Limitations
This study is limited by the number of participants. This study was conducted with a very
low incidence disability group and represents

100% of the available population of middle
school science teachers at each school. Only
two teachers’ beliefs were examined in this
study. However, both teachers had similar
teaching backgrounds as presented above.
The same teacher did not teach both the comparison group curriculum and the inquirybased curriculum. Both teachers were experienced state licensed science educators
and were pursuing a licensure for teaching
students with visual impairments. Quality
of teaching was not examined for this study.
However, both teachers covered the reasons
for seasons during their instruction and were
observed by the researcher to ensure fidelity
of instruction.
The curriculum taught by the inquiry-based
group involved approximately triple the instructional time of the comparison group.
However, inquiry-based instruction takes longer and is a component of the instructional
methodology chosen by the researcher. Beck,
Czerniak, and Lumpe (2000) acknowledge
that time can be a factor when teaching utilizing constructivist inquiry approaches. However, they suggest that once teachers are able
to see the benefits utilizing this teaching methodology for their students, they are more apt
to adapt this methodology and less likely to
worry about the time difference; as evident by
the response of the inquiry-based teacher.
Future Research and
Implications
This study is unique in accessing science
teachers’ beliefs of teaching students with
visual impairments. While this study focused on science educators from residential
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schools, science educators in public schools
who teach students with visual impairments
should be studied as well. The current study
showed that teachers’ perception of their students’ learning was not always reflective of
student learning. Teachers must ensure that
students in their science classrooms are accurately learning science content and not just
copying answers from a textbook to show
student learning. A teacher may believe that
his/her students have learned material, but
further assessment should be used to deter-

mine if true learning and understanding has
occurred. Future research should examine
science educator beliefs and the impact those
beliefs have on student learning in the science classroom.
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